Polarized expression of GABA transporters in Madin-Darby canine kidney cells and cultured hippocampal neurons.
At least three high affinity Na+- and Cl--dependent gamma-aminobutyric acid (GABA) transporters are known to exist in the rat and mouse brain. These transporters share 50-65% amino acid sequence identity with the kidney betaine transporter which also transports GABA but with lower affinity. The betaine transporter (BGT) is expressed on the basolateral surface of polarized Madin-Darby canine kidney (MDCK) cells. Recent evidence suggests that the signals and mechanisms involved in membrane protein sorting share many functional characteristics in polarized neurons and epithelial cells. It was previously shown that the rat GABA transporter GAT-1 is located in the presynaptic membrane of axons where it plays a role in terminating GABAergic neurotransmission. When expressed in MDCK cells by transfection, GAT-1 was sorted to the apical membrane. In this report, we have localized the other two GABA transporters, GAT-2 and GAT-3, in transfected MDCK cells by GABA uptake, immunofluorescence, and cell surface biotinylation. GAT-3, like GAT-1, localized to the apical membrane of MDCK cells while GAT-2, like BGT, localized to the basolateral membrane. We have also expressed BGT in low density cultures of hippocampal neurons by microinjection and immunolocalized it to the dendrites. The distribution of GAT-3 in these neurons after transfection was axonal as well as somatodendritic. These results indicate that highly homologous subtypes of GABA transporters are sorted differently when expressed in epithelial cells or neurons and suggest that these two cell types share the capacity to distinguish among these isoforms and target them to distinct destinations.